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This invention relates to the connection of 
Clutches aid the like to Speed gears, and it has 
for its Object to provide an improved form and 
construction of Such connection embodied in a 
gear box. It is a further object of the invention 
to provide an improved shaft assembly which 
is particularly suitable for incorporation in the 
driving installations of motor bicycles and like 
Voinicles. 
According to the invention there is provided in 

a gear box, a cushion drive which is operative 
between two coaxial members and Which coin 
prises a Spring of the Straight torsion bar type 
connected rigidly at its ends with the said two 
members respectively. 

Further, there is provided in a gear box a shaft 
assembly comprising a tubular member, a drive 
member coaxial therewith, a torsion bar spring 
CiSpOSed Within the tubular member, a rigid con 
nection between one end of the spring and the 
tubular member, and a rigid connection between 
the other end of the spring and the drive mem 
ber. 

Preferably a positive driving connection per 
mitting lost notion is also operative between the 
Said coaxial members, and acts to limit the rela 
tive angular movement of these members and 
this to limit, the stress to which the torsion bar 
spring can be subjected. The torsion bar spring 
may be operatively connected at one end With 
the driven element of a friction clutch and at the 
other end with a toothed gear wheel Within the 
gear box, a tubular member Surrounding the 
torsion bar conveniently constituting the con 
nection between said torsion bar and the toothed 
gear wheel. If desired the output shaft of the 
gear box may be tubular and accommodate the 
torsion bar spring within its bore. The above 
mentioned toothed gear wheel may be formed 
with or mounted upon a sleeve, which latter is 
connected directly with the clutch element by 
a coupling permitting relative angular movement 
of the clutch element, and the sleeve. Preferably 
axial projections, formed upon the end of the 
sleeve, extend with substantial circumferential 
clearance into apertures in the clutch element. 
The preferred embodiment of the invention is 

illustrated in the accompanying diagrammatic 
drawing, in which: 

Figure 1 is a sectional plan of a main shaft 
assembly of a motor bicycle gear box, the driven 
plate of the clutch also being included; and 

Figure 2 is a fragmentary end elevation of the 
clutch plate boSS. 
The main shaft assembly comprises a pinion 
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2 
sleeve 9 which is rotatable in a roller bearing 

, carried by the casing of the gear box indi 
cated at 2. The usual clutch has a single driven 
plate 3 the marginal part of which is fitted with 
a pair of annular facings 4 arranged to be fric 
tionally gripped in an axial direction between a 
pair of members 5 and 8 constituting the driv 
ing element of the clutch; this element is, of 
course, normally driven from the engine either 
directly or by means of the primary chain (not 
shown). At the centre of the clutch plate 3 is 
a hub member i7 the flange portion i 8 of Which 
is interrupted as shown in Figure 2 so as to pro 
duce a plurality of gaps 9, into which project a 
corresponding number of dogs 29 formed upon 
the outer end of the pinion sleeve C. These 
dogs 2 are substantially narrower than the gaps 
3 and consequently serve as a lost motion con 

inection between the hub member 7 and the pin 
ion sleeve ; when the lost motion has been 
taken up, however, the dogs 20 receive a positive 
drive from the hub member 7. At its inner end 
the pinion sleeve to has a series of gear teeth 
2 producing a driving pinion. 
The output shaft of the gear box is indicated 

at 22. Its left-hand end is mounted in the gear 
box casing 12 by means of a bearing lid and is 
fitted with a sprocket 23 by which the drive is 
imparted to the rear wheel of the motor bicycle, 
the sprocket being splined to the shaft, and be 
ing camped axially by a nut 24. The main shaft 
is also splined at 25 for the slidable reception of 
an intermediate gear wheel 26 in the usual man 
ner, and the end of these splines is utilised as a . 
shoulder against which a bearing sleeve 2 for 
gear wheel 28, and a washer. 29 are clamped, 
also by the nut 24. It will be understood that 
the gears 2, 23 and 28, and the lay-shaft gears 
39, 3 and 32 with which they mesh, are the 
usual components of the gear box and are there 
fore represented purely diagrammatically. At its 
right-hand end, beyond the Splines 25, the Out 
put shaft 22 has a cylindrical portion 33 rotat 
able in a bearing bush 34 which is fitted into the 
pinion sleeve . The output shaft extends With 
in the bearing f, thus fully supporting the pin 
ion sleeve 9, but at the same time permitting 
the parts to rotate relatively. 
The output shaft, 22 is tubular and provides 

accommodation for resilient buffer means Oper 
atively interposed between the clutch plate 3 
and the pinion sleeve 9 so as to cushion the 
drive, and thus absorb shocks during accelera 
tion and deceleration. These resilient means 
comprise a torsion rod 35 composed of tempered 
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steel. Its ends 36 and 37 are enlarged in di 
ameter and are splined so as to be engaged in a 
nonrotatable manner with the hub member 7, 
and with an intermediate tubular member 38 re 
spectively. This intermediate tubular member is 
freely rotatable within the output shaft 22, its 
right-hand end being enlarged at 39, where it is 
externally splined for interlocking engagement 
with the pinion sleeve O. The torsion bar is ini 
tially installed so that the dogs 20 lie centrally 
between the radial walls of the gaps 9. When the 
torsion bar is unstressed; therefore, as a drive 
is imparted to the clutch plate 3 it causes the 
torsion bar 35 to be twisted to an extent depend 
ing upon the resistance to movement of the pin 
ion sleeve 0, and consequently of the interme 
diate tubular member 38. Thus the drive is ap 
plied to the pinion sleeve 0 in a resilient man 
ner, but should the resistance be excessive, the 
dogs 20 are engaged positively by the hub mem 
ber 1, thereby preventing the torsion rod 35 be 
ing overstrained. 

It will be understood that the construction 
which has been described is given by Way of ex 
ample, and that various modifications may be 
made. For instance, where extreme compactness 
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is desired, the intermediate tubular member 38 
may be designed so as to be deflected torsionally 
and thus to add substantial resilience to that of 
the torsion rod 35. This may readily be a Chieved 
by slitting the tubular member 38 longitudinally, 
said tubular member of course being composed of 
suitable material, such as tempered steel. More 
over, the torsion Spring (or another torsion 
spring) may be interposed between the gearing 
of the gear box and the output shaft. 
What We claim is: 
1. In a gear box and clutch unit, including a 

driven clutch element, a cushion drive device, 
including a straight torsion bar spring, a tubular 
member enclosing Said torsion bar and rigidly 
connected thereto at its inner end, a rigid con 
nection between the driven clutch element of 
the unit and the outer end of the torsion bar, a 
lost motion connection operating between the 4 
outer end of the tubular member and the Said 
driven element of the clutch to limit the angle 
of twist of the torsion bar, a tubular shaft provid 
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4. 
ing the power output shaft of the Said gear box, 
the tubular member and torsion bar being dis 
posed within the bore of the tubular shaft, and a 
toothed gear wheel splined to the Outer end of 
the tubular member beyond the tubular output 
shaft, said gear wheel serving to transmit the 
drive within the gearbox of the unit. 

2. A gear box and clutch unit according to 
claim 1, having a sleeve member which surrounds 
the end of the tubular shaft, connected rigidly 
with the outer end of the said tubular member, 
and formed externally with teeth to serve as the 
said gear wheel. 

3. A gear box and clutch unit according to 
claim 1, having a sleeve member which surrounds 
the end of the tubular shaft, connected rigidly 
With the Outer end of the said tubular member, 
and formed externally with teeth to serve as the 
Said gear Wheel, the Said sleeve member having 
at its Outer end a circumferential series of axially 
directed dogs to engage with apertures in the 
driven member of clutch and which have circum 
ferential freedom within i Said apertures to pro 
vide the said lost motion connection. 

4. In a gear box and clutch unit, a cushion 
drive device comprising a sleeve member extend 
ing through the gear box Wall and rotatably 
mounted therein, a driven clutch member rotat 
ably fitting within the outer end of said sleeve 
member, dogs formed on the outer end of the 
sleeve member and operating in apertures in the 
driven clutch member to form an angular lost 
motion, a circumferential series of gear teeth 
upon the inner part of the sleeve member to 
transmit the drive Within the gear box, a tubular 
power output shaft With one end rotatably mount 
ed in the gear box Wall, the other end fitting ro 
tatably within the sleeve member, a tubular men)- 
ber disposed within the power output shaft with 
its outer end secured rigidly to the sleeve member, 
and a torsion bar Spring disposed within said tu 
bular member, the inner end of the torsion bar 
Spring being rigidly attached to the corresponding 
end of the tubular member, While the Outer end 
of said spring is attached rigidly to the clutch 
driven member. 
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